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(57) Abstract: An exposure apparatus forming a liquid immersion region by supplying a liquid on portion on a substrate and forming 
a predetermined pattern on the substrate through the liquid. The apparatus is characterized in that a preliminary liquid immersion 
region that is capable of holding on the substrate a portion of the liquid is formed on the outer periphery of the liquid immersion 
region. The liquid placed between the lower face of a projection optical system and the surface of the substrate is prevented from 
being separated from the lower face of the projection optical system as the projection optical system and the substrate relatively 



WO 2005/041276 Al 1 E1III lUlllll II IEIII lllll lllf I II III I llll illll llllf IIIII I til llllltl Ellf III) llll 



SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) tnizmm^ntei^mv. ±x(DascDi£i^«si^pr 

SB): ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD, 
SL, SZ, TZ, UG, ZM, ZW), J_— 7 y7 (AM, AZ, BY, 
KG, KZ, MD, RU, TJ, TM), 3 — P V (AT, BE, BG, 
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, 
IT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, 



BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, 
TD, TG). 



WO 2005/041276 1 PCT/JP2004/015796 

w m m 

[oooi] *mmte, mMm^m^mm^fDumi^tiibmy^y^TM^ib, ie^i 

[0002] ^^WMS^f/^lt ^X?±fc]&}&£tltz.s<#~->'&m%l&<D 

^mm^mtf>m^x^^ 0 w%^<Dmm.mt. mmir^m^mm< 
m^r^m^mm^^mm^^xm.^^^(DmQmm^x^ 0 

R=k • X/NA ••• (1) 
i 

5 =±k • X /NA 2 ••• (2) 

2 

1 2 

5£(1), (2) i?). »MR^*5fc*(^ ^ ^KL-C, IWni£NA£;*;# 

[0003] m&mrn s &m<te<omgz>t. ^myt^^mm^M^xm^mm^m^^ 



WO 2005/041276 2 PCT/JP2004/015796 

^^l/nCnfi^offlff^-ea^i. 2-1. 6m&)^^t^mmL-xmm.m^ 

[ooo4] tzz>x\ &&%¥%k<DTmkm%imwt<Dm<Dmmx, ^m^^tmmt^m 
M^m^^mmmm^mmmm^mi^^^m^nx^mvi^^ 

^<Drm^hmi^tixv^t^^^m±-r^ 0 r<Dfc*. mmmm^mm-r 

&&tfc^<DTm^<Dmfc<Dmm*p5±vx\; ^ e 

m^^-y-mm^m^vxv^t^^mm^h^o 
[0005] ^0j{*. ±&vtcmmzm&xte£frtch<Dx, &&yt¥m<DTmkmmmm 

[ooo6] imzmytmm. m%^m. Rx?rs<-cx<D$mj>fexi^ ±mum^m 
mi<otmtt. mm (w) ±<D-mmt£ <u ^^brM^ (ar2) 

(AR3) ^fi^^i? {-Ut e 

£fc. &J^^ (PL) KJgft^fcffiiBStR (W) t(Dm\^m.-r^mw- 



WO 2005/041276 



3 



PCT/JP2004/015796 



£H$(AR2, AR3)<Dmfc<D—mmJi<Dmi&(AR2, AR3) K&WlXZZXjVlV 

[0007] j>mmm%im(AR3)<Dmte(L)i)K mmmmAR2)<DftMimm<Dmm 

(so, 90) hk tem-yt^m (pl) ©t® (PLa) ^^Hfcis&R 

^^(75^ (70) <OS\-m \Z.WtrthtVbZ.O ^Lfc 0 
^#{£^(80, 90)i:b-Cfi, WHlt. mFimte<D^n (80) xm&ir%z.b&x 

?g^^(8o, 9o)zmF)mzizmw£titcmm<D&&w(9o)xm)&ir 
^^sp(8o, 90) a>K ^^mMzxm^n^^\zvfc 0 

^^§P(80, 90)^^{t6>tb5i5(-Ufc o 
M^?#lfB(80, 90){C«tt^^^$^J:5^bfCo 
[0008] £7t, mW^Wn (80, 90) <£>^J1 (C^ft:^lHmxi-6^#:[fi]l|X§|5 (24) ^a§:tt£>;ft 

*fc. «§P (70) <D&m (70b) (L) ^mHir^m^UU (23) d^^btL 

[0009] mm (w) t&s^^ (pl) ionw <u -ew/tu si^^ (pd ( 
D t&fr^xmm (w) ±^/N°^-^^^i-?>^i:^j;oTS^ (w) %myt-rz> 
m^tmmiBx) \as^x, jsa&tt^ (pl)(d^^(ard^^., mytnit* 

ftmmi* (D TWc^tV^^ft^ (AR2) (AR2) \Z.Wttfh 

{z^x^mmmmmAR3)m^n^mmmtm2mm(Di±m^mtir^>xo 



WO 2005/041276 4 PCT/JP2004/015796 

[ooio] *&mt££it. mfo(w)±<D-mmmL)*m^xmmmm&xmu mm 
2) t, tmimmtzmmu &mmmt<Dmxmmmmmmz.&m »riBfcs&2 

mtttt<Dm^m*mw)*im*m2mm car3> s^rtpit3fctK««r««*r«. 

[0011] 02<DS^«> SJ^3fe^(PL)<D^^(ARl)^tfStg(W)±0-|a5^ 

(D zw&vxmmmm (ar2) &?&£u w&*&%k (pd tss (w) iror^ 
^^gi-5^(D^OTj^3t^^ (pl) zfr^x/<*-><Di&%mm-w) ±\z& 

*-bfc^«si« car3) ^ (w) ±\m&£*itcmft (l) co-gB&iae-rs 

[0012] *7C, fffiMIfi^ (AR3) (L) (D—M&mWirZJimK (W) 

*fc, KM** (AR2) 3fctFIHli»C««« (AR3) l,mfc (L) &#«!&Rtf|elJ|R?-S 
IS^^, W^(AR2)^^Mt*W(AR3){^^^^*^tl| 

[0013] m3o®#« > yyy?^ xmfrSts ^w^©«3fi*ifefc*5v vt\ uy^^x 

£>v (ex) . ^\zm2<»wm<oufcfrm*m v ^<t5 

[0014] (an««To^fr#5^i^t^5„ 



WO 2005/041276 



5 



PCT/JP2004/015796 



m^m^^^xmmmm^m^n^txm^m^^-^m^u 

<D<m.mmm-tz> x? ^Lfc<z>-c\ ^%^tw&t(Dn^m k#v mmmm 
<Dmmm&ft¥%k<DTmfab&miste#)Xh, ^mmmmm^mmmm^ 
m<DTmizmm£ti%<Dx^ mi^m^n^t^ mmm^m<Drm^m 

[0015] *fc, ^mmmmm^mmK mm^m^m^m^mm^nxmtbntc 
mftvmmz £.<9i&wi5thz> x? \zvit<Dx, m^mm^x^mmmm^m \zm 

<£>o 

mrtbthZX5izi,tz<Dx. ffiwmm\zxv, mvt*&n-rz>2^<Dn$L, -rt^-h 
&&ft¥%k<DTm tmft&mi®b%mmmmmt5&z>^ttfxz, m% \mmm 
mt^mmmmm^m-r^t^x^o 

mfcimto&* ^mM<DM&xm&i$n%xoK\^ti<DX\ mmm&x 
mmmm<Dftmxmft%i%n-rz>z.b&xzz> 0 

m^m^mm^nt-mm^mmnxm^ti^x^vtz. 
<dx\ mwmmxmmmm<Dfrmxmft*i%fti-%zbtfx%z> 0 

mfoi%&ms. w&mMzxmf&£tiz>x?izi,fc<Dx\ mfr&w&tm&. 
mt(D^mm±^tci&(Dmmm<Dmm&M:'wmmttzt&x$z 0 
*rt. mfc%nmmmsirthfrXD\z'Ltz.<Dx\ x<omm\m^uw-r^t^ 



WO 2005/041276 



6 



PCT/JP2004/015796 



[0016] %t', WLtovmm<o*im \mfo*muir%mfomun&wtrtbfrt>& \zxj-c<dx 
mn<D^mim^m^^m^mum^nhn^xo^tc<Dx\ mm 

[0017] £fc, ffl££m£3fe#^£<^£^TWcU ®t^Jt^?kbmW-b*lWXmfr. 

±{^<^-^m^mir^b\^<>xmm^myti-^m^mm^^ ^ 

&T%mim&bmm^tevte^m2mmm&&ftz>bbhi^ m^tmm^Wo 
x^mmmm^p%\^n^mmm,bm2m^<DiiLm^m[:'r^x^vtc 0 
mmmmnw-m im)&£tit^mmmmm<nmmmm<n&mim^xz: 

bizxy, mmmmzi?;imfcxmtiir-bftx%z 0 
[ooi8] m2(Dmmt, &mft¥&<D&mm®&i%te&te±<v-mmfc&t&&vxm 

/<*-^&&m%i±^&&^x. muzmyt-tzmftifm^^x. mmmmow- 
m<Dmmmmmmzw&£tLZ<Dx\ mm^^^m^^mmir^b^ 



WO 2005/041276 



7 



PCT/JP2004/015796 



[0019] £fc, ^mmmmmm&v-n&mw-rzjimK mwDm^t^^xn^ 
fizz? tdbfcco-e, m%%m<D m m^m&^& ^x^m^^^m-r^t^ 

[0020] m^(owm^ yy^y^x^^t? ^w^oi^^c&v vr, yyy^y^x 

[0021] [01]#3&Wt^S*3te3SB&^t1l^*/m 

[ll2B]^3fe^^PLOT®#J^^^^^-> ? WSTffiija^Wclllo 
[IH3A]iS^#^^Tffi{|lJ^^/^X-^lJa^^^l2lo 

[|g|4]®3fe^^^{^S^»^^#^M^(-SBe$^^#:^^WJ^i- 

[Bl6]SllfPO^WJ^i-0 o 

[IH7AMIf|J<D^^J^i-El 0 

[Bl7B]M§BosiJo^»!i^i-|g 0 

[g|8AM5<Z)j&®«#£lHlitX« 
&Jg25te#^PL£^tMI!lffiBfr®EI 0 



WO 2005/041276 



8 



PCT/JP2004/015796 



o 

[0022] 23 IfilJiXPC^lHira). 24 IhIIIX/X/K^IhIOT) > 70 $tg|3, 70b 

mm, so ^(^^§15), 90 mmmmftt&wm. ex s^m, p 

L PLa T®> AR1 SUfi^ AR2 AR3 ^MB 

L Mc, R U^/K^^K AR W ?J^(St£) 0 

[0023] m^m. m$?/M*<Dm^m<Dmmftm\^ 

^mmmrnxn. mytmmBxtL-xu^^Rt^^wt^^mc 



WO 2005/041276 



9 



PCT/JP2004/015796 



xk:. x«u yw. Ruzm^^^i^n^n, ex, 9 y, e zjjfatirz> 0 
[0024] m^tmm.Exn, m^^mmm^m^xm^^^-r^tth^m 

3ZKm-r% 0 ^LT, ^3fe#^PLS.0?S^^AR2(D^^L^U-Cl-^^ 
R©/N7-yAR©M-)x/NW±{:SfL, ^^W£^?fc1-5 0 

48nm) ^tf>it$?^ (DUVft) , ArF^^l— (fcft 193nm) ^03fc£$? 

^ (vuv^) ^rtg-efe^o 

^R±(Dm^mmmm^mm^muzxm-^mm^<Dm^ELxm 



WO 2005/041276 



10 



PCT/JP2004/015796 



2 

57nm) #<«^^;ft (VUV3fe) ftif JBl ^*L5o ^ife^ffil-fcV vt ttArF 

[oo26] u^?/v^~i?RSTteu^?/i'R%3i&irzi > <Dx*&<>x, B-Byt^MPLvyt 
mAXKmm.wm\H. -r^t>-hxYW-m\^x2^k^m^smRx/ e z&favito/b 

■tL-C, ^J^^gCONTfilx-if T^51<OffiB|J$*tcS^V ^TVf^f 
[0027] &M£ft^PUZU^?/l'R<Ds<i?—^AR&ffi7£<Dl&i&f&m jS Wa^WKlSSB 

*5wc, iS^^PUi, Jftj^fS* j5 ds«a|^«ri/4*)Sv>tti/5©#i/h5R-efc 

¥m*2\ammmwAR2<Dmfth*mm'rz>o 

mi^tem2*<D\mi£mzmi£L&&m&&z>z.k&x%z 0 ^m^2 
<Dm^mmm2at<Dm^m^ (*) L^^-r^i^ t-u-cv ^o-c, 
m*2<Dm{^mm2aLtmm^b<D&mmm<.ft¥m*2bv^wb<Dm<Dft 



WO 2005/041276 



11 



PCT/JP2004/015796 



mm2a, PKa^^^Sj^^^PL^TBPLa^^^NW^tD^^^L-e^ 
[0028] ifcfc, ^^#^PL(DT^§l5^{t x ^PK^Offltf £5t-R^7#<^#?£S 

^^HHIXa«20<DHlijX P 23»J&£n, P 13,Rtfl§IiR P 23£^LT, » 
|g^AR2^W^^S^Si^AR3<D^^L^#t^ j S.Ut[lll|X^tuSo 

[0029] p^/^T— ^WSTO^^W^f^-TSt^'Cfco-t, ^x/NWlr^x/N^v/ 
%jrVX&&-fZ>ZXT—i?52b, Z^—i?52%3Z&'fZ)XY^—i;53b. XY^ 
^— 2^53&^^5^— *54fc<Hi;t-CV^ 0 ^x/N^r-^WSTtt, ftlftiggfic 
ONT{^J:«9^$^5y=T^— n©^^^- ^»|$|5WSTD(^J;»5^ib$ 
tt^o ^LT, ^52^«J«-i:lCj;«5 N Z^-^52^^£*VCV^ 



WO 2005/041276 



12 



PCT/JP2004/015796 



j>>xn®\£n.tYmm&temmmmcoNTimj]£nz>o 

^L-C, ffelJ^I^CONT^^— !f ^P#f|-56(Dff SiJItm^X^V ^-r^^^^- 
[0030] *fc, fra^vx^— >>WST(ZX^— v ? 52)±lC«, ?^>w£fflif«fc5fc*tJitj:7'V 
O^^fil— 2mmS^^K^fcS^^^L(D*ffi35^^<t«9^:0^^i^^L 

o 



WO 2005/041276 



13 



PCT/JP2004/015796 



m<Duw^mx^ 0 
[oo32] mfc®MmM20fev^w±<DmfcL$:m®.'r%h<Dx»&<>x. mw-^M\ rt 
mmfomm2it. ?^w<Dmm^m^xmmistLtzMm<Dmu a 23&xf 
nntx/X7V24^ % mi£mm2it&m>& p 23&u?ii]iDi/x/w24££^i-s[im 

W 22££r#;L6„ miXte^m&tlX^^tf^ IUlUiP23tIlll|5il t 22{C^$tV-C 

^-rz>?^?m*mx.xm, v^vt±<DmwL*mu p 23^-a?iHiiixW22^ 

•^b-C, ^MeilH521(D^[llitZi!]^{i$iJ^mcONT^a;'9M$ti-, frJ#P 
^gCONT{»#:®5l^21(Ci^WB#rfl^c»90^lHlI|XS^$iJ#^B6T^ 

o 

[0033] m2ARxf2Bn, mmmmAR2ftmzmi®^-r%:3:mxh<9, m2Ate&&yt 
^p^^mmmmm, ^2b}«^^#^pl<dtmi)J^^^^-^ws 

sTMfab&tcnw,mxfoz> 0 

*tg&70ii. ^PK^Offl^, ^5fe^^PLOT®PLa^^Z^fp](C0f^<Dra 



WO 2005/041276 



14 



PCT/JP2004/015796 



b^&xfa\z.mfe<Dmm% ! £i-tx, &^&&%;¥%kPL<DTmpLa*mmt?£? 

/h£<&3J:5Kb-Ob^U W^M^L-Okii^ |£gR80<DT®80a£: 

m<D~*iM&i)>foz><Dx\ ^mmmm^-rx^ M8o<DT®80a^&j£3te# 

ifefc, M580<DT®80a<7)Mfte, ^LO^*^if(D^^J^Dr^^tb 

<>xh&wx*%zmfcL<Dmm*mm£ j &zz.b&x*zz> 0 

ttVXTffi80a<Dm&5m&>±.lZ.nfeL,Xh£\'\ *7c, mU80<DTm80abV^^ 

wb<Dm&izttvxmmo<Dm&5msi±izm>mL,xb£\,\ ^<dm&, mmo<D 

Tm80abV&^Wb<Dmm&l~2mmiZL&feUzb't-&b. T®80a<Di|>gte5-10 
mm&t£r£*tlM±Knfeirtl\t£<,ffiM70<Dmfc<>\^Xh5~ lOmmSfctt-fc 

[0034] «SP70^JEffi70b{c«: % ^LSr^^^wi^^i^i-S^^i^^ioo-glS 



WO 2005/041276 



15 



PCT/JP2004/015796 



Ifcfc, |hHRP23«, ll|2BS.U ? l2l3A(^i-J:5(-> mmO(Dm.mObX&oX®i 

4b\ [UHjlP23^?f^$^^70(DIg®70b}i, IH3B^-rj;5l-, &HW25X 
TWL-PbiV^ #a^25^b-C^^L^HHtX«^^(-J:«?, HUIXW22(C^#:( 

1fa&titcm&n23frbWtfoL.&\&U-i~Z>&y\z-Vxt>£\<\ ^tom. 'Pilx.if, mUQ2 

3Kmm£frtcmmmmm2om9A, m9Bxnm^m. i^ot-s 

T#^^25^#:L^(D^MM^^>fbbTt,#a^25i^bfc$|3^-e[*^fC 
^^<^0l|m^;i#?L#:25^UTm?^ 

&£L*ffi±'rz>tcisbx&z> 0 nutx/x>24(D^, mm. Mt^*^ 
{zfozxm'&.^-zsmx&Zc 

[0035] ^LT, ^P 13^^^7^^W±^^^L^^i-Si^{CJ:?), ft^&^&tWft 
^#:L5»fc£*VC, ^^^AR2^J^^$tV?>o ft*3, ?gg^AR2«, |E|2B^ 

^PL<D&J£ftis£ARl£-^tf 0 ±3zi?Ubfc5f-, 3fe^^-2Jl^^PK(D^#:^M 
®2a, PKate. mm^b^m^^m^UfAXm^M^X, WifcLb®MLrX, 



WO 2005/041276 



16 



PCT/JP2004/015796 



ftu*mmmmAR2k^mmmmmAR3<Dm$:ft%%: mm) *smx*&z> 0 m 

yti-zjrmz^xm&m^x&mirZo 

i2^mmvtc^^mmmmm^umo<Dmmo(Dmm70b\^n^^ 



WO 2005/041276 



17 



PCT/JP2004/015796 



^(dx^cvx, mytMi&m\a^ m%.t&. mmmi&AR2<DmtfcL<Dm 10-20% 
[0037] m-. &m<Dm%&mimfei$Mm\z.^ f&j^mcoNTcDWsoT-e, 

—/w-T^^b (ega) m) tmru v^w±<Dmm<n^ybmm(Dmmm 

^}cs<5v ^xv^^wm<Du— if ^p^tf secotfS'Jfii:^— ^ boo, ^=^^wcd^ 

o 

tblBWSTDlCif^LT, f^AW— v ? RSTSt;')I/^^T-v ? WSTi©X|ll^ 



WO 2005/041276 



18 



PCT/JP2004/015796 



[0038] *:n/NW<DH3te&a2S5£TLfc£>, $fc##l£^10©lbf1^Ji:U *>o^#r[U 
l|Xa«20{Cj;«9^L<D|HlHXfi^l#^>U. M^AR2^l^«S^AR3<7? 

[oo39] ±3£Ubfc5i^ mytmwEx^ j&kmjtma*. nm^mpu^ML-x^ v^- 

^l-o^nw^+x^ib] (xfi-x^-fB]) imm /3 -v( )3 -e#»i£ 

^wass&^ibcfli*.^ 3oomm/sf£S)-r3^-c\ mm*<o&wiM&±$<tes 

o 



WO 2005/041276 



19 



PCT/JP2004/015796 



HHlX$tbfc^#:L^^^^AR2(CM$tL, — >&\ mmmmAR2<DWii£Ltf^'ffi 

mw:mi&AR3\iim£ft%£o\z&mi-z>o &tt. v^wtmM^jffafc&m&m 

mmimfcu-z, mmmmAR2t^mmm^^AR3t(Dmxn^^x, mmm 

z.<d£?^ mmffi®AR2<Dftm^{z^ffimmmmAR3&miz>z-ti l z£<9^ v 

mmmAR2*ftKmf£Lxmtz.-t^ttfxzz 0 ^^w^m^^mti, 
xh. mmmmAR2t^mmmmmAR3iz.mm^tc.m^^m ^mmmmA 
R2t^mmmm^AR3t<Dm^n^Mvx^^m^t^p^(Drmpi.a^m^ 
Lxmtcu mftftEL<D®.&z-mmw-tz>z.t&x%z> 0 ^tu^. 



WO 2005/041276 



20 



PCT/JP2004/015796 



mi&AR3 lz.WiB:ni&AR2<DmfcL<Dm 10— 20%nM<DWlAb m i©t*L!:S 

«AR2{C^-rSt, »3te^#«r#^.5 BTI6tt*s*>«o WWb, ^Hife^U 
[0041] W-ttft^LfcJ;?^ &mft¥mPL<DTmPLa&mzmfoLX»mtt^ktfX^Z> 



WO 2005/041276 



21 



PCT/JP2004/015796 



[oo42] ±Mi,timi&<oj&i&\z.*3i< ^x^timttim, vt&ffitimw<Dmte 

eu m8ARtf8Btem&;x^i4&mu80(DKm\zMzmi'tcffl&^irm, m9AR 
[oo43] ^mmmmmAR3\zmm^ti^m^(DA(^m.) t±, v^w<D&mmmizx. 
^mmmmmAR3k(Dm^m^mw-L<Dmm^<^tc^^m<Dm^L^ 
m*-t£s 0^^<D^^w<D^mmm^M^\^<D^mmm^it--<xmm 

[0044] £fc, *illl-C1t MgP80^ Wmmzm^tzMVt<DW&\Z.^\< ^X$LWUtfr 

LtDm^mt) iz^m^L^m^ti^nmmMmxhfi\tmmti<Dmm7!)^ ^ 



WO 2005/041276 



22 



PCT/JP2004/015796 



if, m&L(Dmmmt) K£mfcL%&w~fz>z.tfcx%Z)fabx$>z> 0 

[0045] £fc, ^^fiTi^ ^70(DjK®70b^^^|^*10<7)#^ P 1 3RZ$ 
*7c, H^WCV^, ^P13&t^lHlJlXP23S:S«|J80fl5TBS80a^aa:lt"Ct>J;V^ 

o 

[0046] ^#^S®«^3^^5«aJ70&^aJ80*««m»t-O{>J:V\ 09 

IEl9AJtt^9B^-ri5^. ^L^#t^§^pi3^^rtf ft ijo^|fp7 
06D^£ffi70bi^{t. — ^L^[lHIX-t-S[imXP23^2oe6<D^g|S70cDJgtS70 

b{£^tt5J:5(;iL-Ob«fcv\, rcoj:?^ «i^Pl3S.t^lHlJRP23<^iSS, ig 

[0047] ±^Ufc^»^-Cii, &&ft'¥&PL<Dft^ft'¥m*2kVXU>Xt>mm 



WO 2005/041276 



23 



PCT/JP2004/015796 



xh, mi£L%w&i-%mmz.z<D¥ L ft^m%&&ir%tdtfx£<, mi^Ltmm 
~tz>z.tfc£y, u^\z.it^x^mn^^him<. K^m^-r^m^m 

<1rz>z.b&x%, ^T^^^h (yy-^?=i^y) >>Vl>(D®T3: 
Wx.Z>^btfX%Z> 0 

[0048] £fc, t^L(Ditliaot4l^.Sf^PL©«©5fe^i^2i^x/NWi 
[0049] £fc, ±^bfc^^STii, ^LirbTTK^ffl V Nfc^icov ^xmWVtctiK 

2 

2 2 

±m<Dmnmnx^ &&ft^PLbmmpb<Dm\zmmmm&zm 

*&wi-zmmmftmmzh*mw$:mm^mx&z 0 m^tM^mm^wv 
tc^-^mw^x^m^^mmm^mm^mmRxfm^twjm^^^xn 



WO 2005/041276 



24 



PCT/JP2004/015796 



m^©3fel&SW^*fr(tt*)^febr^^NW(^P)^*3fe«*^^o-C 

*3v>-c, Jbie^^^v-yb^^ftsii^^fflb-c^KSsiB^is^-gpti-So 

[0050] fc*5 % _h&LfcJ:5 ^^M&^fflV ^fcli, fi»3te^3R©Hi P ifeNA^0.9- 



WO 2005/041276 



25 



PCT/JP2004/015796 



&&)~?foz> 0 ^mmmrnxm^vtcm^m (xnm^tcmmm) (vmftm^xm- 

(DW-Zh) l^oTte, Wave guide ^}^X^^M^U^b\^Xi¥mU ^>Yy 

^0.9- 1 .3<dxo f£*tv ^^%^^<>xm\ ^M@L&m%nz>z.ttfx%z> 0 

i^^^^fS. Wire Grid^iCX'OPm^t^(TMM^^)^SM^t}i%^(TEm 

^m^u^0.^(TMU^^)(D^^xvh^<^^^mm^^(DX\^ 

wfetmAMmwmt(Dm.^t>i£h$hm&)Xfoz> 0 ^^(u^^)<d^ 
^mytmmmbm^mmmb^m-r^bic^ox. ^m^m^m p^na^* 



WO 2005/041276 26 PCT/JP2004/015796 

[0051] *fc, ^NWtL-cii, ^MfoT'^^mkm^m-fov^^teb-r, 

[0052] ^^gEXib-Cfi. l/^^V^!>^N^^|^ffl^»]U-CW^-^©/>^— l^rik 

[0053] £fc, f*. &m^lO-163099^mRXFZ*hizMfc^%Xm¥fff 

6,341,007-5§\ #^^10-214783^^^^^^1-^*8^6,341,007 
-5§\ #*2000-505958 ^#^^tV^^i-^*S#W5,696,441^^{-^ 

^hx^^y^x^-vminmftmm^mmxzzo *mmmmxmfe 
utm fem (xi*m&vizmifcm)<Dm\Hmitxf?£thzmfc&>\,^x^ ±m^m^ 
tetf%mm&mm^x&wmm<Dmm<<D-ntirz> 0 
[oo54] m^tmmBX(Dmmt\.x^ ^^^mi^m^^-^myt-r^mi^m 
*§mm (Dmytmw. k psb*ui\ m&m^m ^m&m xitr^^^mmm <d 

[0056] $^X^—i?<D&mz£Q&*k'rZ>5itl1it. 4#ll^8-166475-^# / K:lKL*L 
^*j-^i~5*H#fF5 ,528, 1 1 8-5§-tcfEiK£*i/CV >5 ±5*7 A *Wt Srffl v vcttllrt 



WO 2005/041276 27 PCT/JP2004/015796 

mmmxm^±m^m (x^Ji^b/tii^H) (Dm^m^x^n^m^^^ 

[0057] u^fsvxT— i?<D&mz£Q2&£.TZRtit&* #IB 5 P8-330224^«&U«r. 
[0058] **W35Sjiffl$n«»3te^iStt, ^MtJfcGtffiBBUiW kttfc^-lffifcSiSi 

(DMmaz. &nyt¥mz^xteft¥ftm&&mtitrtt#><Dffl^ &mwm 
iz, ^zf^^m^<Dfi&^^xjim^^tm^xht^\ ^my-?^* 

[0059] ^iftif/M^o^pf^^ft, 0io^i-j:5(-v ^nf/^ 



WO 2005/041276 28 PCT/JP2004/015796 

[i] mfa±<D-mzmfc&&m\^xmmm%i&j&f&^ mmm^^L-xmmmm± 

m^^^xmtmm^m^m^bxmtm^^-^^u 

mm^mmmm^mm-t, mtmmm^^m^m^mm^mirxmnh 
ntmwm$m^£.K>m$£ti^b*m^bir%m 

^ifbti%^b%wmb^zm&m\zmm<Dmitmmo 
[5] mmmw-^nn. ^nm^mn^b^^b^wmb-r^m^m^mm.^ 

m mmmwunmt, mwmmzmw£tLtcmm<D^&m*b%:%zbzwMb-r 
[7] mmmfo&wmz. ^un^xm^^^b^mbirm^m^mm^ 

[8] mmm^wmmmmifibti^b^wmb-r^mmm^mm^m^mmo 
[9] mie^^^^ mm&mmw&tsth%^b*®mbttn&mi^m 

[io] mumw.&wn<DKm\mim.w-*muttmw^ 
b-r 5» ^15*00^^^0 

[11] ltiJlB^<DJg®f;iiiflfEM^ 

[12] Smi&f^^t<^£^#TWcU tulES:^^^i:SiilE^#:^^UT 



WO 2005/041276 



29 



PCT/JP2004/015796 



^xnt>nz^t*®mkirzm&mi3\zmm<Dmftj7mo 

mm±(D~mmfc*fc&vxmmmm$:nmu mmm^^vx^-^ 
zmmmfa±iz&^xmmmzmftir%mytmw:xh^x, 

immu mmimmk<Dmxmmmmmmz&m^mten2mmt, ^t?^.t 
tt'wmb'tzmftmmo 

mmmmm.bmmm2mm.b(Dm^m.m-r^mi<Dm^nub,mmmim 



WO 2005/041276 



30 



PCT/JP2004/015796 



mmmi<Dm^wntmmm2(Dm^^<D^tj:<bh--^n. miss**© 

mmm<Dmfc&WMbmmn2<Dmft&$mte, mmm2mmmt&mmm 
2mm^&wztizmft<Dmi!>mfe£tiz>£.o t^seg^tvo ^tzmkb-t-zn 

mtimftvmuwte. Wimm<Dmftu&Mbiftmn2<Dm{t&wubfr&t!b 
bh^mmmi(Dm^w^bmmm2<Dmi^un^b<Dmx-mmmmbM^T 

zmimmzi%tm&&mT^b&wmbttn&mi8mm<Dmftmm 0 
mmni<Dmfci%&i$bmm$&2<Dmfci%&&b<Dmffin, me&mtmttmft 
^nmfb<Dm(omm(D5^±izwt^nx^^b^wmbir^m^m22^ 

mmm^bMmmfo%m&ir%mfcm&i®<D<}?te<b^ 
bzw&birm&m2mm£>mftmmo 

mmmft&& p bmmmft®un<D'j?tf:<bh--jjte, mmmm^.mnhtix\ > 
zz.b%wmbirzw$im4mM<Dmftmmo 

mm±(o-u im^m^xmmmm^^u mmm^^-vx^-^m. 
&Mmmm±\z&^xmmfa$:my£-rz>mytmmxh^x. 

uwuub<Dr^x^M^m^m^m2m^b^^b^wwLb-r^mytmm 0 



WO 2005/041276 



31 



PCT/JP2004/015796 



[27] mmmmmm-t, mmm^mnutmmmi¥t(Dmmm^oxm^^ w 



1/9 




2/9 

WO 2005/041276 PCT/JP2004/015796 



CH 2 A] 

PL 

/ PK 




3/9 



WO 2005/041276 PCT/JP2004/015796 



[H3A] 




WO 2005/041276 



4/9 



PCT/JP2004/015796 



[HI4] 




WO 2005/041276 



5/9 



PCT/JP2004/015796 



[H5] 




\ 60 (60a) 



[06] 




WO 2005/041276 



6/9 



PCT/JP2004/015796 



CH17A] 



AR1 




70 (70b) 



WO 2005/041276 



7/9 



PCT/JP2004/015796 



[HI8A3 

PL 




80a AR2 L AR3 



M8B] 



14 




WO 2005/041276 



8/9 



PCT/JP2004/015796 



[BB9A] 




M9B] 



9/9 



WO 2005/041276 
[010] 

>01 



1 







202 

















mum 



205 



206 



I 

"~T" 



PCT/JP2004/015796 



203 



INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 

Int.Cl" 7 H01L21/027, G03F7/20 



International application No. 

PCT/JP2004/015796 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl 7 H01L21/027, G03F7/20 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2005 

Kokai Jitsuyo Shinan Koho 1971-2005 Jitsuyo Shinan Toroku Koho 1996-2005 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant 



Relevant to claim No. 



E,X 

E, A 
E,X 

E, A 



JP 2005-12228 A (ASML Holding N.V.), 

13 January, 2005 (13.01.05), 

Claims; Par Nos . [0021] to [0027]; Figs. 
(Family: none) 



1 to 4 



JP 2004-320016 A (Nikon Corp.), 
11 November, 2004 (11.11.04), 

Claims; Par Nos. [0005] to [0010]; Figs. 1, 2 
(Family: none) 



WO 1999/049504 Al (Nikon Corp.), 

30 September, 1999 (30.09.99), 

Claims; Figs. 1 to 5 
& JP 2000-538378 A 



1-5,7, 9-11, 
13,14,16-19, 

21-28 
6,8,12,15,20 

1-5,7,9,10, 
13,14,16-19, 

21-28 
6,8,11,12, 

15,20 

1,2,12,13, 
16,17,26-28 



1 I Further documents are listed in the continuation of Box C. 



I I See patent family annex. 



* Special categories of cited documents: "T" 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier application or patent but published on or after the international "X" 
riling date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other «y» 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than the 

priority date claimed "&? 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed Invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
25 January, 2005 (25.01.05) 


Date of mailing of the international search report 

08 February, 2005 (08.02.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



HRHiii## pct/j p 2 o o 4/0 15796 



a. ftmnm-tzftmnftm (mmmtim (ipc) ) 

Int. CI 7 H01L2 1/0 2 7, GO3F7/20 



»3lESrfl-£>fcft/M»*«. {mWMWfftM (IPC) ) 

Int. C 1 7 , HO 1 L 2 1/0 2 7, G03F7/20 



P jflBMM9iMtefl 1 9 2 6-1 9 9 6^ 

n*m&n&mfi&2&L 1971-2005^ 

B#B3MRHffiSf3B43tfR 1 9 94-200 5^ 

B*SSgffi«r^a®^« 199 6-2 0 0 5^ 



c 







B 








»*« 




EX . 


JP 2 00 5 — 1 2 2 2 8 A (x-xXxAi;l/ /fr— /V^-f >- 


1 - 


5, 7, 




^ t-in — if 7^1/; — >v^ 5/^) 2 0 0 5. 0 1.1 


9- 


11, 1 




3, ^f^ff^O^B, ^^0 0 2 1-0 0 2 7, g|l-4 (7/^ 


3, 


1 4, 1 






6- 
1 - 


1 9, 2- 

2 8 


E A 




6, 
2, 
0 


8, 1 
15, 2 


EX 


JP 200 4 - 32. 0 016 A t^tt-aV) 2 0 0 4. 


1 - 


5, 7, 




11. 11, #fFff*<£>tSIS, 0005-0010, HI, 2 


9, 


10,1 



rpj brum bat?. *^ow^t<o±m<om&t^mm 



itj • brum Bxttf&k sm^Am^^tcxmr-h-^x 
rxj mzmm<oibz>xigkX'3b~oT, 3*o&ft©*-e»w 



2 5. 0 1. 2005 


08. 2. 2005 


H*H4*rlWr (ISA/JP) 

. ffl5®#-©- 100 — 8915 


*r# Ml 

03-3581-1101 P 


2M 


8 6 0 5 


^ 3 2 7 4 



i^PCT/lSA/2 10 (^2^—^) (20 04^1^) 





PCT/JP2004/0 1 5796 


c (gee) . m^Tz tw#>c>frzjm 








EA 
X 


(7 7 5!) —ft L) 

WO 1999/049504 Al (#a£#?±— a >0 19 9 
9 . 0 9. 3 0, i#3c<£>®ffl, Ull — 5 & J P 2000-538 
3 7 8 A 


3, .1 4, 1 
6-19, 2 
1-28 
6, 8, 1 
1, 12,1 
5,2 0 

1. 2, 1 

2, 13, 1 
6, 17, 2 
6-2 8 



«P.CT/ISA/2 10 (MZ^-WWt^) (2 0 0 4^1^) 



